The chapter considers specific treatment options, including allogeneic hematopoietic stem cell transplantation (allo-HSCT) in acute myeloid leukemia (AML) and acute lymphoblastic leukemia (ALL), in patients with some prognostically proven cytogenetic variants as monosomal ones, complex and hyperdiploid karyotypes, like chromosomal translocations t(v;11)(v;q23), t(3;3)/inv(3); t(8;21), t(9;22), etc. Important prognostic role of additional chromosome abnormalities was shown for the patients with t(8;21) and t(9;22). Hence, it is evident that allo-HSCT in patients with poor risk cytogenetic variant must be performed as early as possible, i.e., during first complete remission.
Introduction
Acute leukemias represent a mixed group of malignant diseases with heterogeneous morphology, cytogenetics, and prognosis. From a genetic point of view, acute myeloid leukemias (AML) and acute lymphoblastic leukemias (ALL) consist of patients with favorable-, intermediate-, and poor-risk cytogenetic variants. A group of AML patients with favorable cytogenetics traits include those with translocations t (15;17) , inv(16)/t (16;16) , and t(8;21), whereas t (12;21) and high hyperdiploid karyotypes are associated with better prognosis in ALL patients. Currently, the group of AML patients with poor-risk cytogenetics includes cases with -7/7q-, -5/5q-, -17/17p-, t(3;3), t(6;9), t(v;11)(v;q23), monosomal, and complex karyotypes, whereas those with ALL exhibit mainly t(4;11) and t (9;22) . Since a great part of AML and ALL patients are not cured by single chemotherapy, they need allogeneic hematopoietic stem cell and multicolor FISH (B) karyograms of bone marrow cells with complex and monosomal karyotype in acute myeloid leukemia patient. Karyotype: 45,XX,t(1;13)(q23;q14), der(1)t(1;9)(q21;?), der(3)t(3;5)(q?;?), inv(3)(q21q26),t(4;15)(p12;q22), der(5)t(5;16)(p?;q?)ins(5;3)(?;??),−7,t(8;17)(q22;q25), der(9)t(9;12)(q22;q13),der(12)t(1;12) (q21;q22) ins(12;9)(?;??),del(13)(q14),del(16)(q22).
to 5-year disease-free survival (DFS) or EFS (17% vs. 7%, P = 0.003). Multivariate analysis of these data revealed a strong correlation between lower relapse rates and prolonged EFS (P < 0.001). On the other hand, there was an only minimal difference in results of multivariate and intergroup analyses of posttransplant relapses and EFS between the groups with monosomal karyotypes and with other poor-risk cytogenetic aberrations. We have observed only eight patients with MK+, including 5q-and -7/7q-, in whom a 3-year disease-free survival was significantly lower than in MK− patients (13% vs. 27%, P = 0.009) [10] . Impact of MK upon the outcomes allo-HSCT performed at first remission was evaluated in 263 patients with AML [5] . First, there was a highly significant difference in 5-year OS ranging between 67%, for the most favorable, and 32%, for the poorest risk group (P = 0.001). Second, patients with non-MK abnormalities (MK−) and cytogenetically normal cases showed identical incidence of 5-year relapse (24%). Third, multivariate analysis revealed MK to be an independent prognostic factor, which was able to successfully predict OS (hazard ratios (HR) 3.74, P = 0.01) and relapse incidence (HR 3.74, P = 0.005), as compared to some other criteria, including those of SWOG/ ECOG. Finally, subgroup analysis revealed prognostic ability of MK-based classification to be highly efficient in the patients treated with standard myeloablative conditioning prior to allo-HSCT (P = 0.0011 for OS, P = 0.0007 for relapse). However, the MK-based grouping failed to predict OS or incidence of relapse in HSCT patients treated with reduced intensity conditioning (RIC).
AML with complex karyotype
The interest to AML with CK as a distinct biological entity has appeared recently [7] [8] [9] [10] [11] . This anomaly is defined as three and more structural and numerical chromosome aberrations per metaphase (Figure 1) , when excluding such recurring abnormalities, as t(8;21), inv(16)/t(16;16), t(15;17), or 11q23/MLL rearrangements [11] [12] [13] [14] . Nowadays, it accounts for 10-20% of AML cases and increases sharply with age [15] . Despite intensive treatment, including allo-HSCT, median OS for these patients was <6 months and less than 10% patients achieved long-term survival [16] . It has been also established that incidence of CK+ cases in AML may increase after chemotherapy [17] and HSCT [18] [19] [20] . However, some recent data [21] suggested that a 90% CR rate was achieved for these poor-risk patients, if allo-HSCT was performed within 80-100 days after diagnosis even in active phase of the disease. A hypothetic explanation is that poor prognosis of AML patients with CK may be associated with a chromosomal instability which, in turn, is directly related to clonal evolution, selection, and adaptation of leukemic cells [3] .
AML with hyperdiploid karyotype
Patients with hyperdiploid karyotypes (HDK) are not so rare in AML too, revealing many in common with aforementioned CK (Figure 2 ). For instance, in cases of sole chromosomes 8, 21, and 13 trisomies, these cases are classified as intermediate risk group. On the other hand, a new heterogeneous group with high hyperdiploidy and modal chromosome numbers from 49 to 65 has been recently described in about 2% of poor-risk AML patients [22] , which was prognostically poor. Finally, cases with near triploid/tetraploid karyotype, especially associated with structural chromosome anomalies are encountered not so often [23, 24] . Since there are no available publications concerning of allo-HSCT results in AML patients with HDK, we presented here our data on the topic in details [25] . Study group enrolled 47 AML patients (21 females, 26 males, aged 1-58 years; median age 23.9 years), in whom allo-HSCT was performed at our university during 2008-2015 years. Cytogenetic evaluation included standard GTG differential staining of chromosomes as well as Multicolor FISH (M-FISH), which were carried out according to standard manufacturer recommendations. Criteria for defining aberrations and nomenclature for description of the cytogenetic findings were in accordance to the international system for human cytogenetic nomenclature (ISCN) [26] . Allo-HSCT was performed in 13/47 (28%) patients in the first complete remission (CR), in 7/47 (15%) patients in the second CR, whereas 27/47 (57%) patients were transplanted in active disease. Sources of stem cells for the patients were as follows: bone marrow (n = 23; 49%) or peripheral blood stem cells (n = 21; 45%), while both were used in three (6%) patients. Reduced-intensity conditioning (RIC) regimen, including fludarabine, busulfan, and/or cyclophosphamide, as well as myeloablative regimen was used in 31 (66%) and 16 (34%) patients, respectively. HLA-related and nonrelated donors were used for nine (19%) and 32 (68%) patients, respectively. At the same time, related haploidentical allo-HSCT was performed for six (13%) patients. Thirty-one of 47 (66%) patients with HDK contained karyotypes with modal chromosome numbers of 47-48. A phenomenon of hyperdiploidy (49-65 chromosomes per metaphase) was revealed in 13/47 (28%) patients. At the same time in 3/47 (6%) patients, the modal numbers were near triploid and near tetraploid. Structural chromosome aberrations were revealed in 23/47 (49%) patients. Complex karyotypes with three or more chromosome anomalies were found in 19/47 (40%) patients, whereas the adverse chromosome abnormalities were registered in nine cases (19%). Numerical chromosomal anomalies were nonrandom. Trisomy 8 was the most common, being revealed in 22 patients (50%) patients excluding those with triploid and tetraploid karyotypes. It was as a single finding in seven (32%) patients while being combined with (1)del(1)(p32)ins(1;1)(q21;p32p36)x2,+3,+4,+5,del(5)(q13q33)x2,+6,-7,+8,del(8)(q11q23),-9,+13, der(13)t(1;13)(q21;q34)x2,+15,-17,+19,+20,+21,+22.
Chromosomal Abnormalities -A Hallmark Manifestation of Genomic Instability other structural and numerical chromosome anomalies in 15 (68%) patients. In some patients, trisomy 8 was associated with t(6;9), monosomy 7, and abn(3q26), thus allowing to include them into the poor-risk cytogenetic group. The second position in the rate of trisomy incidence takes chromosome 21, which was revealed in 14 (32%) patients. It was observed as a single abnormality in seven (50%) patients, whereas in seven other cases (50%), the combination with additional chromosome abnormalities was noted. Of note, one patient exhibited a tetraploid set of chromosome 21. This is followed by chromosome 13 and 22 trisomies, which were revealed in seven patients each (16%). Trisomy 22 was found as single finding in two (29%) patients, in combination with the other chromosome abnormalities in five (71%) patients. Moreover, combination of trisomy 21 and del(11p) was noticed in one patient. Trisomy 13 was not presented alone, having been combined with other chromosome aberrations, with trisomy 19 and additional X chromosome in six (14%) and five (11%) patients, respectively. Numerical aberrations of chromosome 4 were less common, being revealed in four patients (9%), with a tetrasomic set in one case. Moreover, trisomy 7 and trisomy 6 were revealed in three (7%) and two (5%) patients, respectively. Finally, single findings of trisomy 3, 5, 9, 11, 12, 15, and 18 chromosomes as well as double Y were also documented. Chromosomal monosomy in AML patients with HDK was rare. Meanwhile, monosomy 18 was revealed in three (7%) patients from this subgroup. Three other patients had monosomies 2, 7, and 21. According to common classification the karyotypes of 19/47 (40%) may be designated as CK. They exhibited three or more chromosomal abnormalities coupled with, at least, one structural aberration. Poor-risk cytogenetic aberrations, e.g., -7/7q-, 5q-, anomalies 3q26, and 17p were revealed in 9/47 (19%) patients. This may be exemplified by a patient with tetraploid chromosome set associated with structural rearrangements including 5q-and other anomalies. Univariate analysis showed that OS and DFS after allo-HSCT significantly depend on clinical status of the patients' status at allo-HSCT (P = 0.003 and P = 0.002, respectively) as well as on the presence of adverse chromosome aberrations (P = 0.002 and P = 0.01, respectively). A significant difference in OS and DFS were revealed also in patients who were transplanted in the first or second remissions (P = 0.04 and P = 0.04, respectively). At the same time, the results of allo-HSCT did not depend on AML variant, patients' gender, donor's type, conditioning regime, source of HSC, as well as on modal number of chromosomes and presence or absence of structural rearrangements and complex aberrations in HDK. Using multivariate analysis, we have shown independent predictors for improved OS and DFS in AML patients with HDK, as following: (a) remission at allo-HSCT (P = 0.003 and P = 0.021, respectively); and (b) the absence of adverse chromosome aberrations (P = 0.002 and P = 0.005, respectively).
AML with KMT2A (MLL) rearrangement
AML with 11q23/KMT2A rearrangement is rare, and about 85 genes may be involved as partners for fusion with KTM2A. Most of these cytogenetic subtypes, except translocation of t(9;11)(p22;q23) [27] , are classified into poor-risk cytogenetic group [28] . Predictive ability of this marker in HSCT setting was recently discussed [29, 30] . One of such recent studies [28] enrolled 138 patients with 11q23/KMT2A-rearranged AML, who were allografted in first or second CR. The cohort consisted of patients with t(9;11), t(11;19), t(6;9), and t(10;11) translocations. Two-year OS, leukemia-free survival, relapse incidence, and nonrelapse mortality were 56 ± 4%, 51 ± 4%, 31 ± 3%, and 17 ± 4%, respectively. The 11q23.3 rearrangements causing KMT2A (MLL) exchanges of gene are revealed in about 3-7% of adult AML patients. Higher efficiency of allo-HSCT over chemotherapy alone in the treatment of AML patients with KMT2A (MLL) rearrangements seems to be evident [31] .
AML with t(3;3)(q21;q26.2)/inv(3)(q21q26.2)
AML with inv(3)(q21q26.2)/t(3;3)(q21;q26.2) is a distinct subtype of AML with recurrent genetic abnormalities. It is commonly refractory to conventional chemotherapy due to EVI1 gene overexpression, thus being associated with poor prognosis [32] [33] [34] [35] [36] . Isolated inv(3)/t(3;3) were revealed in 43.7% of such patients [33] . The most frequently observed additional cytogenetic abnormalities were: −7/del(7q) (37.3%), complex chromosome abnormality, and sometimes Ph+ chromosome [33] . Monosomy 7 is reported in approximately 40-60% of inv(3)/t(3;3) AML patients and associated with dismal prognosis [33] [34] [35] . Of interest is that AML and MDS patients with inv(3)/t(3;3) regardless of blast number have both similar clinical and pathological characteristics and short OS. Complex and monosomal karyotypes were also considered independent negative prognostic factors in AML patients with inv(3)/t(3;3) [36] . Due to low incidence of this poor-risk AML subtype, efficacy of HSCT is still subject to small clinical studies [34] [35] [36] , mainly, with poor results. As an example of treatment failure in such cases, we presented a clinical case of a young female with inv(3)(q21q26.2), −7. The patient underwent a quantitative monitoring with serial expressions of WT1 and EVI gene levels, as reported earlier [35] . The last large investigation in the field has been published recently [36] . It enrolled 32 transplanted patients in the first remission with overexpression of EVI1 gene, induced by aberrations of 3q26 and 11q23 loci, and 119 control patients with low EVI1 expression. The study showed much higher EVI1+ frequency in adverse-risk group, as compared with intermediate-risk group (53% vs. 19%, P = 0.005). The results of DFS and OS in 24 months of the EVI1+ cohort were shorter (52.6% vs. 71.0%, P = 0.02 and 52.8% vs. 72.4%, P = 0.01, respectively), whereas cumulative incidence of relapse was higher (39.5% vs. 22.5%, P = 0.01). Multivariate analysis revealed that low EVI1 expression as an independent prognostic factor favoring DFS (HR = 0.47, 95% CI 0.26-0.86, P = 0.01) but not OS. These results indicated that high EVI1 expression might predict high risk of relapse in AML patients undergoing myeloablative allo-HSCT in CR1.
AML with t(8;21)(q22;q22) RUNX1/RUNX1T1, inv(16)(p13q22)/t(16;16) CBFβ/MYH11
In view of the data concerning poor-risk AML groups, it would be interesting to discuss clinical outcomes after allo-HSCT in cohorts with favorable-risk cytogenetics. Several such studies should be mentioned [37] [38] [39] . The data revealed by Yoon et al. [40] consist of 264 adult patients with CBF-positive AML, where 206 of whom were in CR. Allo-HSCT was performed in 115 patients, whereas other patients were treated either by auto-HSCT (n = 72) or chemotherapy alone (n = 19). There was no difference in OS in groups of patients with CBFβ/ MYH11 (n = 62) and RUNX1/RUNX1T1 (n = 144). Meanwhile, it was noted that OS was better in the patients treated by auto-HSCT, compared to those treated by either allo-HSCT or chemotherapy alone (P = 0.001). According to cytogenetic data, OS seems to be longer in patients with inv (16) , which is not accompanied by trisomy. On the other hand, OS terms were shorter in patients with t(8;21) accompanied by additional chromosome aberrations.
It should be mentioned that these findings were not supported by multivariate analysis. Molecular monitoring showed that OS was lower but incidence of posttransplant relapses proved to be higher in those patients with detectable minimal residual disease (MRD). Some other groups have recently reported on high number of additional chromosome and genetic abnormalities in patients with t(8;21), thus suggesting an impact on clinical outcome [41, 42] . We have recently yielded similar results in allo-HSCT patients with t(8;21) [43] . The study enrolled 25 RUNX1-RUNX1T1-positive AML patients (10 females and 15 males, age 2-58 years, a median of 20.2 years). The additional cytogenetic abnormalities were detected in 13 (52%) patients before the transplantation (Figure 3) . CK with three or more chromosomal abnormalities were noticed in nine (69%) patients. The median follow-up was 566 (8-2127) days. Overall survival (OS) was 33% (95% CI 14-53) and relapse-free survival (RFS) was 26% Figure 3 . GTG-banded (A) and partial multicolor FISH (B) karyograms of bone marrow cells from AML patient demonstrate reciprocal translocation t(8;21)(q22;q22) and additional chromosome abnormalities, including "jumping" translocation 17q21-17qter followed by the production of derivative chromosomes #1, #2, #14. Karyotype: 45,X,-X,der(2) t(2;17)(q37;q21),t(8;21)(q22;q22)/45,X,-X, t(8;21),der(14)t(14;17)(p13;q21)/45,X,-X,der(1)t(1;17)(p36;q21),t (8;21) .
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http://dx.doi.org/10.5772/67802 77 (95% CI 9-45) at 4 years estimated with Kaplan-Meier method. The following factors predictive in univariate analysis for increased OS and RFS were: patients' age (>18 vs. <18 years; P = 0.03 and P = 0.0006, respectively), donor type (matched related/matched unrelated vs. haploidentical; P = 0.0003, P = 0.02, respectively), the disease status at transplant (complete remission vs. active disease; P = 0.0002 and P = 0.005, respectively), time interval from diagnosis to transplant (<360 vs. >360 days; P = 0.008, only for OS), ACA (ACA− vs. ACA+; P = 0.02
and P = 0.009, respectively), complex karyotype (CK− vs. CK+ ; P = 0.004 and P = 0.0003, respectively). In multivariate analysis, the ACA (HR 13.5; P = 0.04), the donor type (HR 6.86; P = 0.01), and time interval from diagnosis to HSCT (HR 6.80; P = 0.02) remained statistically significant for OS. Moreover, age (HR 0.11; P = 0.004) and the donor type (HR 4.16; P = 0.04) were independent predictors for RFS. On the basis of these findings, a conclusion may be drawn that AML with t(8;21)(q22;q22)/RUNX1/RUNX1T1 translocation is a heterogeneous disease. The prognosis in patients with the additional cytogenetic abnormalities, especially in those with the CK, is worse both after the standard chemotherapy (i.e., before allo-HSCT) and after allo-HSCT as well.
Acute lymphoblastic leukemia

ALL with translocation t(9;22)(q34;q11.2) BCR/ABL1
Philadelphia-positive acute lymphoblastic leukemia (Ph+ ALL) has been regarded for decades as the ALL subgroup with inferior outcome. However, introduction of tyrosine kinase inhibitors (TKI) in the induction treatment provided complete hematologic remissions (CHRs) in nearly all patients [44] [45] [46] [47] [48] [49] [50] [51] , thus allowing to recommend them as gold for Ph+ ALL patient's treatment. Together, these findings show that complete response to the therapy, including molecular remission, were achieved earlier in TKI-treated cohorts of ALL patients, whereas OS and DFS in these patients lasted longer than in a cohort that avoided TKI, regardless of their combinations with auto-or allo-HSCT. It has been also noticed that additional chromosome aberrations may be a poor predictor for the treatment results [51] . Three-year leukemia-free survival (79.8% vs. 39.5%, P = 0.01) and 3-year OS (83% vs. 45.6%, P = 0.02) were superior in the Ph+ only cohort compared with the ACA cohort (n = 12). Our recent data are in a good accordance with the above results, and supported the aforementioned opinion. The study was performed in 65 patients with Ph-positive ALL (26 female and 39 males aged 5-48 years, a mean of 26.2 years). Thirtyone (48%) and 20 (31%) patients were transplanted in the first or the second remissions, respectively, whereas 14 (21%) patients received transplant in active disease. The stem cell sources were bone marrow (n = 31; 49%) and peripheral blood cells (n = 32; 49%) or both (n = 2; 3%). Reduced-intensity conditioning regimen (RIC) was used in 36 (55%) patients, whereas myeloablative conditioning was applied in 29 (45%) patients. Cytogenetic evaluation at diagnosis was carried out in 53 (80%) patients. Ph-chromosome as a sole karyotype anomaly was detected in 33 (62%) patients. Due to high number of additional chromosomal changes (≥3) in a quarter of this group, they are described as "complex karyotypes" (Figure 4) . HLA-related siblings were donors for 18 recipients (38%), whereas stem cells from HLA-matched nonrelated donors were used in 42 patients (65%). Moreover, five patients (7%) were transplanted with CD34+ cells from haploidentical family members. The number of CD34+ transfused cells ranged from 1.3 to 12.2 (mean 5.03) per kg of weight body. The study showed that additional chromosomal changes in Ph+ ALL were represented by numeric and/or structural abnormalities. Numeric changes were observed in 12 (60%) patients, affecting chromosomes 1, 2, 7, 8, 9, 10, 17, 19, and 22. Trisomy 1, 10, 22, and monosomy 7 were revealed in two patients each, whereas trisomy 2, 17, and 19 were revealed in single cases. The patterns and incidence of structural chromosome changes were as follows: deletions and translocations, involving 9p (n = 4; 20%); reciprocal translocations of 7p (n = 3; 15%), interstitial deletions/translocations of 5q (n = 4; 20%), deletions and translocations of chromosome 1 (n = 3; 15%) and 2 (n = 4; 20%), and structural aberrations of chromosome 17 (n = 2), including i(17q). Moreover, a double derivative of chromosome 22 was an additional chromosome abnormality in two patients. Univariate analysis revealed that 5-year OS was longer, when allo-HSCT was performed from HLA-matched related and unrelated donors (P = 0.02), when the patients had neither additional chromosome abnormalities in karyotypes (P = 0.04) nor primarily "complex" karyotypes (P = 0.01).
On the other hand, DFS was longer in patients transplanted in the first remission (P = 0.01) with CD34-positive cells from completely matched donors (P = 0.02).
ALL patients with KMT2A (MLL) gene rearrangements
Structural rearrangements of 11q23.3 caused by inducing exchanges of KMT2A (MLL) gene are revealed in about 3-7% ALL patients, with up to 70-80% in newborn patients [28] . The main of these translocations-t(4;11)(q21;q23) KMT2A/AFF1 [52] -occurs in 8-10% of ALL cases with a peak of incidence in infants. Despite generally poor prognosis for ALL with t(4;11) in all pediatric patients, it is the worst for infants [53] [54] [55] . Because of absent for this category of patient a targeted drug, allo-HSCT remains a single curative treatment [53] . According to recent findings, 5-year OS reached 67.4% in newborns with KMT2A+ ALL, subjected to earlier performed allo-HSCT in first remission [56] [57] [58] . Such curative effect did not depend on patient's age, initial leukocytosis, cytogenetic findings, donor type, and options of conditioning regimen, although myeloablative conditioning with Busulfan seems to be preferable in these cases. Multivariate analysis showed the number of transfused mononuclear donor cells to be a basic predictor for longer OS (P = 0.04).
To our knowledge, only one survey concerned results of allo-HSCT in adult patients with t(4;11) [31] . In general, allo-HSCT was performed in 56 patients, including 46 patients over 15 years old, and 10 children. Twenty-nine patients (7-64 years old) were enrolled for autologous HSCT or chemotherapy alone, as a comparison group. Despite it, all tested patients showed myeloid engraftment. Overall, posttransplant relapses were diagnosed in 12 transplanted patients after a median of 208 days, reaching a cumulative incidence of hematological relapse of 25.3% at 3 years. Additional analysis showed that 6/41 (14.6%) transplanted in CR1 and 6/15 (40%) patients with non-CR1 status at transplantation relapsed after HSCT (P = 0.04). Univariate analysis showed that the 3-year CIR was 48.1 and 17.9% for the patients transplanted in CR1 and non-CR1 status, respectively (P = 0.03). In multivariate analysis, CR1 status at transplantation proved to be the only predictor of lower relapse rate (P = 0.018). Noteworthy, 37 patients were alive at the last follow-up, with a median survival time of 742 (range 172-1866) days after HSCT without recurrence of the disease. The probabilities for OS and DFS were 61.8 and 56.3% at 3 years, respectively, after HSCT. Adults and children had comparable OS and DFS rates. The patients who received nucleated cells above the median level had higher OS than the recipients transplanted at smaller cell doses (72.2% vs. 39.2%, P = 0.02). The predictive value of MNC numbers was mainly attributed to peripheral blood graft. Specifically, since patients receiving more nucleated cells in peripheral blood graft had higher OS than the patients, who received lower MNC quantities (65.8% vs. 42.9%, P = 0.03). In multivariate analysis higher MNC doses were found to be the only predictor for higher OS with hazard ratio (HR) of 0.34 (95% CI, 0.12-0.98, P = 0.04). In our recent study, HSCT was performed at the first or the second remissions in 11 (44%) and three (12%) patients, respectively, whereas 11 (44%) patients were transplanted in relapse state. This group included 21 patients with t(4;11)(q21;q23) KMT2A/AFF1 and four recipients with variant translocations at 11q23 locus. Translocation t(4;11)(q21;q23) was the "sole" finding only in 10 (48%) patients. In 11 patients (52%), it was associated with other structural changes, i.e., del(1), del(3p), i(7q), i(17q), and der(19p). It should be also mentioned that seven patients had each ≥3 chromosome aberrations, thus allowing to place them to the group with "complex" karyotype. Rearrangements of chromosomes 1, 7, and 3 should be mentioned as additional chromosomal aberrations (in 5, 4, and 3 patients, respectively). Stem cells sources were bone marrow (n = 7), peripheral blood (n = 17), or both (n = 1). Reduced-intensity (n = 13; 52%) or myeloablative (n = 12; 48%) conditioning regimens were used for HSCTs. Donors were HLA-matched related or matched unrelated (6 and 11 patients, respectively). On the other hand, in eight (32%) patients haploidentical transplantation was performed. Univariate analysis confirmed the existing view that OS and DFS of patients with KMT2A involvement was significantly longer, when HSCT was performed in complete remission regardless of the first or the second remission (P = 0.0001), and if other sources than peripheral blood were used for HSCT (P = 0.01 and P = 0.07 for OS and DFS, respectively). Finally, DFS was shorter in patients with additional chromosome abnormalities in karyotypes (P = 0.05), especially with CK (P = 0.01). Data from multivariate analysis supported conclusions drawn by previous investigators demonstrating a favorable influence of CR status on HSCT outcomes only on outcome of HSCT in adult ALL patients with 11q23 abnormality.
Conclusion
Analysis of the HSCT results in patients with prognostically different cytogenetic variants of acute leukemias showed that this approach may be efficient in all the tested patients and that it can be effective enough in all tested cohorts, including patients with the most poor-risk leukemias with monosomal and complex karyotypes, as well as those with translocations t(4;11)(q21;q23), t(9;22)(q34;q11.1), t(3;3)(q21;q26.2), etc. The situation can be dramatically changed with the introduction of highly effective targeted drugs, e.g., TKIs, into therapeutic protocols for Ph-positive leukemias.
